This study investigated if three maternal eating styles (emotional eating style, external eating style, and restrained eating style) predict respective eating styles in their child. In particular, we tested if these associations are different in mother-daughter dyads, compared to mother-son dyads. Data were collected twice, at the baseline (Time 1; T1) and at the 10-month follow-up predicted their daughter's emotional eating (T2) whereas maternal restrained eating (T1) predicted their daughters' restrained eating (T2). There were no effects of external eating in mother-daughter dyads. A different pattern of associations was found for mother-son dyads, with maternal emotional eating (T1) and external eating (T1) predicting their son's emotional eating (T2) and external eating (T2), respectively. There was no effect of maternal restrained eating in mother-son dyads. Maternal eating styles explain child's eating styles with distinct effects depending on child's sex. Educating mothers about the effects of their own eating styles on their daughters' and sons' eating styles might be useful to promote adequate responses to hunger and satiety signals.
Introduction
Eating styles, referring to one's cues to eat, are well-recognized determinants of adults' and children's functioning (Grimm & Steinle, 2011) . There are three eating styles indicated in the literature: (1) emotional eating style (eating in response to negative emotions), (2) external eating style (eating in response to environmental stimuli such as the sight, taste or smell of food), and (3) restrained eating style (eating less than desired to lose or maintain body weight) (van Strien, Frijters, Bergers, & Defares, 1986; van Strien & Oosterveld, 2008) . Theoretical basis for these eating styles was derived from psychosomatic theory (Bruch, 1973) , internal-external theory (Rodin, 1981) , and restraint theory (Herman & Polivy, 1980) . All three theories refer to inadequate usage of hunger and satiety states to initiate and terminate eating, and rather respond by food intake to external or emotional cues. The concept of eating styles and the Dutch Eating Behavior Questionnaire (DEBQ; van Strien et al., 1986) became influential research in explaining individual's eating behaviors (e.g., excessive snacking; Grimm & Steinle, 2011; Wardle, Sanderson, Guthrie, Rapoport, & Plomin, 2002) , symptoms of eating disorders (e.g., binge eating; Cebolla, Barrada, van Strien, Oliver, & Banos, 2014; Marcus & Kalarchian, 2003) , and body weight (Cebolla et al., 2014) . To date, however, the focus was on within-individual processes (e.g., Kröller, Jahnke, & Warschburger, 2013; Pothos, Tapper, & Calitri, 2009; Tan & Holub, 2015) . Much less is known about the dyadic associations, for example, if a respective style of a parent is predictive of child's eating style. Our study attempts to fill this void.
Social-ecological models explaining child's eating behaviors and their health outcomes (e.g., Davison & Birch, 2001) indicate that social environment has a significant impact on child's health behaviors. For example, parental practices and beliefs are assumed to form the main M A N U S C R I P T
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determinants of child's beliefs and behaviors referring to eating (Davison & Birch, 2001) . Social learning theory (Bandura, 1977) implies that individual's behaviors, attitudes, and emotional reactions are learnt through observing significant others' behaviors, attitudes, emotional reactions, and their consequences. Child's eating behaviors as well as the cues to eating among children are determined by parental eating behaviors and parental cues to eating (Brown & Ogden, 2004; Grimm & Steinle, 2011) .
To date, research on parental influence focused mainly on the associations between parental feeding practices and child's eating styles. Mothers with emotional and external eating styles were found to use food as a reward or to comfort their child (Rodgers et al., 2013; Wardle et al., 2002) . The findings of cross-sectional research (van Strien & Bazelier, 2007) showed that boys whose parents were exerting pressure to eat were more likely to report high levels of emotional or external eating styles. Research on eating styles conducted among children (Carper, Fisher, & Birch, 2000) and among adults (Pothos et al., 2009) indicate that eating styles differ, depending on individual's sex. Women and girls reported higher levels of emotional and restrained eating styles more often than men and boys (Halberstadt et al., 2016; Pothos et al., 2009) . Parental influences on their child's eating behaviors may also vary, depending on child's sex (Rodgers, Faure, & Chabrol, 2009) . Causes of such differences may include sociocultural models emphasizing the significance of female appearance (Cash, Morrow, Hrabosky, & Perry, , 2004) . Moreover, it can be assumed that children who observe their parents eating in response to emotional or external cues may learn to initiate own eating when sad or distressed, or when seeing or smelling food . Findings obtained in a cross-sectional dyadic study (Brown & Ogden, 2004) confirmed that parental emotional eating cues are positively correlated with the child's emotional eating cues. Children were more likely to report eating for reasons such as feeling upset, if their parents reported emotional eating (Brown & Ogden, 2004) . Children seeing their parents suppress hunger and eat less than desired are likely to engage in restrained eating (for review see . A cross-sectional study conducted among parents indicated that parents who self-reported emotional eating style, were also more likely to report emotional eating style in 5-9-year-old children (Tan & Holub, 2015) and in 2-10-year-old children (Kröller et al., 2013 ). Yet, research testing the relationship between parental and child's eating styles is sparse. Existing evidence was gathered in small samples, with a focus on emotional eating only (Kröller et al., 2013; Tan & Holub, 2015) . The longitudinal dyadic associations between eating styles reported by parents and their children remain unknown.
The present study investigated associations between three maternal and child's eating styles: emotional eating style, external eating style, and restrained eating style. Specifically, it was hypothesized that maternal emotional eating style (Time 1; T1, the baseline) would predict daughters' and sons' emotional eating style (Time 2; T2, the 10-month follow-up), maternal external eating style (T1) would predict daughters' and sons' external eating style (T2), maternal restrained eating style (T1) would predict daughters' and sons' restrained eating style (T2).
Moreover, it was tested whether the associations in mother-daughter eating styles would differ from the associations in mother-son eating styles. In line with sociocultural models (Cash et al., Striegel-Moore & Bulik, 2007) and previous research (Wertheim, Martin, Prior, Sanson, & Smart, 2002) , we expected that the effect of restrained eating will be stronger in mother-daughter dyads, compared to mother-son dyads.
Material and methods
Participants
Dyads of children and their mothers were invited to participate. At T1, 822 dyads (1,644 individuals) were enrolled. Due to a longitudinal dropout, at T2 (10 months later), data from 522 (63.5%) full mother-child dyads were collected. Descriptive characteristics of the sample are provided in Table 1. <INSERT TABLE 1 ABOUT HERE>
Procedure
Data were collected from 2011 to 2015 in 26 villages, towns and cities of 6 administrative regions of Poland, as a part of a larger study (Liszewska, Scholz, Radtke, Horodyska, & Luszczynska, 2018) . The research team visited preschools providing education for 6-year-olds, primary schools and general practitioner surgeries and discussed the possibility of data collection in respective location (two schools did not agree for data collection). Study personnel (N = 13; women with a MA degree in psychology or a MD degree) participated in a research procedure training. Children and mothers were informed about the study aims and procedures one week before the study began. At T2, the experimenters revisited the study locations after contacting mothers by phone.
The attempt to contact mothers was repeated 3-5 times during a three-week period so mothers who were temporarily absent were able to participate at the second measurement time. The time gap between the measurement points was designed to fit one school year (from the beginning of the school year to its end) and avoid additional dropout due to school change after the completion of school year. In case of participants recruited in the general practitioner's surgeries, mothers were contacted by phone and invited for T2 assessment. The attrition (35% of T1 dyads) occurred because (a) either parents or children decided to discontinue their participation; or (b) either parents or children were not available at T2.
The study was approved by the Institutional Review Board at SWPS University of Social Sciences and Humanities, Wroclaw, Poland. Informed consents were collected from mothers (about their own and child participation) and from children.
Personal codes were used to secure anonymity.
Measures
Descriptive statistics for all measures are reported in Table 2 . Dutch Eating Behavior Questionnaire (DEBQ; van Strien et al., 1986 ) was used to assess emotional, external, and restrained eating behaviors of mothers. The English version was translated to Polish and then back-translated to English. The three subscales assess: restrained eating (10 items; e.g., 'How often do you refuse food or drink because you are concerned about your weight?'), emotional eating (13 items; e.g., 'Do you have a desire to eat when you are feeling lonely?'), and external eating (10 items; e.g., 'If food smells and looks good, do you eat M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 9 more than usual?'). The responses are provided on a 5-point scale, ranging from 1 (never) to 5 (very often). Besides sum scores, mean item scores were calculated for each subscale (i.e., the total sum scores were divided by the number of items in the respective subscale; see Table 2 ). Higher scores indicate a higher level of the respective eating style. Exploratory principal component analysis (Varimax rotation) for the Polish version of the measure yielded a 3-factor structure at T1, explaining 58% of variance. Items representing three original subscales loaded three respective factors. Factor loadings were varying: from .70 to .86 for emotional eating items; from .64 to .85 for restrained eating items; from .50 to .76 for external eating items.
Reliability coefficients indicated very good internal consistency with Cronbach's α of .95 at T1
and .96 at T2 for emotional eating, .85 at T1 and .85 at T2 for external eating, and .90 at T1 and .91 at T2 for restrained eating.
Dutch Eating Behavior Questionnaire for Children (DEBQ-C) (van Strien & Oosterveld,
2008) was used to interview children. The English version was translated to Polish and then back-translated to English. This instrument assesses child's emotional eating (7 items, e.g., 'Does worrying make you feel like eating?'), restrained eating (7 items, e.g., 'Do you intentionally eat less to avoid gaining weight?'), and external eating (6 items, e.g., 'Does watching others eat make you feel like eating too?'). The responses are provided on a 3-item scale, ranging from 1 (no) to 3 (yes). Besides sum scores, mean scores were calculated for each subscale (i.e., the total sum scores were divided by the number of items in the respective subscale; see Table 2 ). Higher scores indicate a higher level of the respective eating style. Maternal body mass index (BMI) (T1 and T2) was calculated using their body weight and height with values of 25 or above indicating overweight or obesity.
<INSERT TABLE 2 ABOUT HERE>
Data Analysis
Path analyses (Byrne, 2010) were conducted with IBM AMOS 25, maximum likelihood estimation. The path analysis investigated the associations for the hypothesized two-group model, assuming the effects in mother-daughter dyads (n = 452) and mother-son dyads (n = 370).
To test the hypotheses, three paths were included into the model. Each of three maternal eating styles at T1 was hypothesized to predict respective T2 eating style of her child. In particular, maternal emotional eating style at T1 was hypothesized to predict child's emotional eating style at T2; maternal restrained eating style at T1 was hypothesized to predict child's restrained eating style at T2; maternal external eating style at T1 was hypothesized to predict child's external eating style at T2.
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The hypothesized model was tested with an analytic strategy allowing for autocorrelations referring to the associations of each variable at T1 and T2 (e.g., child's emotional style at T1 predicted child's emotional style at T2). Second, as suggested in the actorpartner interdependence model (APIM, Cook & Kenny, 2005) , the effects of parental and child's predictors on parental and child's outcomes were assumed in the hypothesized model. To account for non-independence, the respective predictors measured in both dyad members (e.g., parental and child's emotional eating style) as well as their respective outcome residuals were allowed to covary. In line with APIM (Cook & Kenny, 2005 ) the hypothesized model accounted for covariations between respective child's and parental variables at respective measurement points (all child's and maternal variables measured at T1 were assumed to correlate; child's and maternal variables measured at T2 were assumed to covary). These cross-sectional associations were included to control of dyadic interdependence, as within dyads the variation in individual's variable is shared with the variation of the other dyad's member (Peugh, DiLillo, & Panuzio, 2013) . The hypothesized associations are presented in Figure 1 .
Several fit indices were applied to assess model-data fit. We used a cut-off point < .10 for root mean square error of approximation (RMSEA), a cut-off point > .90 for comparative fit index (CFI), Tucker Lewis index (TLI), goodness-of-fit index (GFI), and normed fit index (NFI) (Byrne, 2010) . Missing data were accounted for using full information maximum likelihood procedure (Byrne, 2010) . Across variables, 18.44% of data were missing among completers and dropouts.
Results
Preliminary findings
Those who completed both T1 and T2 did not differ from those who dropped-out across the majority of the study variables (such as emotional eating, external eating, restrained eating, BMI, age) measured in either mothers or children, all Fs < 2.66, ps > .10. Only one significant difference was observed: dropouts and completers differed in terms of child's sex, χ 2 (1) = 5.40, p = 0.02, with boys (40.8%) dropping out the study more often than girls (33.0%).
The correlations between variables are displayed in Table 2 . A higher level of maternal emotional eating style (T1) was associated with higher levels of child's emotional and external eating (T2), and with higher child's BMI z-score (T1). A higher level of maternal external eating style (T1) was associated with higher levels of child's emotional and external eating (T2). A higher level of maternal restrained eating (T1) was associated with higher levels of child's restrained eating (T2) and child's BMI z-score (T1). Additionally, preliminary analysis of the differences in bivariate associations between maternal style (T1) and child's style (T2) yielded significant differences, depending on child's sex. In terms of emotional eating, the associations in mother-daughter dyads (r = .182) were weaker than the associations in mother-son dyads (r = .296), Z = 1.721, p = .043. Regarding external eating, the associations in mother-daughter dyads (r = .108) were weaker than the associations in mother-son dyads (r = .249), Z = 2.074, p = .019.
Finally, regarding external eating, the associations in mother-daughter dyads (r = .452) were weaker than the associations in mother-son dyads (r = .115), Z = -5.282, p < .001. The comparison between boys and girls as well as changes over time in eating styles are presented in Supplement 1. For example, among children, only external eating changed over time with T1 levels being higher than the levels of external eating at T2. obtained for the unconstrained model, presenting path coefficients for mother-daughter and mother-son dyads is presented in Figure 1 (see also Table 3 ). Overall, the variables in the hypothesized model explained 24% and 29% of boys' and girls' emotional eating (T2), 30% and 43% of boys' and girls' restrained eating (T2), and 31% and 28% of boys' and girls' external eating (T2).
Effects of Maternal Eating Styles on Child's Eating Styles in
<INSERT FIGURE 1 ABOUT HERE>
The associations between three maternal eating styles (T1) and respective eating styles in children are reported in Table 3 restrained eating.
<INSERT TABLE 3 ABOUT HERE>
In the next step we tested if the two pathways linking mother and child's external eating and restrained eating may indeed differ in mother-daughter dyads, compared to mother-son dyads. To investigate these between-group differences the unconstrained model was compared
with the nested constrained model, assuming that the respective paths are equal across motherdaughter and mother-son groups: (1) from maternal external eating (T1) to child's external eating (T2), (2) from maternal restrained eating (T1) to child's restrained eating (T2), and (3) The significant difference between the unconstrained model (assuming the effects of the three maternal styles on the three child's styles are different in mother-daughter dyads, compared to mother-son dyads) and the constrained model (effects are the same in mother-daughter dyads compared to mother-son dyads) indicates that the initial, unconstrained model, assuming that the effects are different in the two types of dyads, should be accepted.
Furthermore, the hypothesized unconstrained model differed significantly from two additional nested models assuming: structural residuals to be equal, ∆χ 2 = 144.246, df = 58, p < .001, ∆TLI = .005; and structural covariance coefficients to be equal, ∆χ 2 = 70.944, df = 43, p = .005, ∆NFI = .005. The significant differences between the hypothesized unconstrained model and the nested constrained models indicate that the nested constrained model should be rejected.
In other words, the assumption that the overall patterns of associations in mother-daughter dyads and mother-son dyads are similar is likely to be incorrect.
In the final step we conducted a sensitivity analysis, including maternal and child's body mass, maternal education and economic situation of the family as the potential covariates, related to all eating styles at T1 (measured in children and mothers). The analyses yielded good modeldata fit with χM A N U S C R I P T
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= .959, RMSEA = .035 (90% CI: .030, .040). Similar pattern of associations was observed (see Table 3 , rows 7-9), with significant longitudinal associations between maternal and daughter emotional eating styles, β = .13, B = 0.06, SE = 0.02, p < .001, and restrained eating styles, β = .16, B = 0.09, SE = 0.02, p <.001. In turn, the longitudinal associations between maternal and son styles were found for emotional eating, β = .24, B = 0.10, SE = 0.02, p < .001, and external eating, β = .19, B = 0.11, SE = 0.03, p < .001.
Discussion
This longitudinal study provides novel dyadic evidence for the relationships of maternal and child's eating styles examined among mother-daughter and mother-son dyads who were followed-up for 10 months. In particular, maternal emotional eating (T1) was predictive of both daughters' and sons' emotional eating at follow-up (T2). In contrast, the effects of maternal restrained and external eating styles depended on child's sex. Maternal restrained eating (T1) was associated with daughters restrained eating style (T2), but unrelated to son's restrained eating style (T2). Maternal external eating (T1) was associated with son's external eating (T2), but unrelated to daughter's external eating (T2).
The dyadic results referring to emotional eating are, to some extent, congruent with earlier cross-sectional research conducted among mothers reporting their own and their child's emotional eating style (Kröller et al., 2013; Tan & Holub, 2015) . Direct (Kröller et al., 2013 ) and indirect (through maternal feeding practices, Kröller et al., 2013; Tan & Holub, 2015) associations were found for maternal emotional eating and maternal perceptions of child's emotional eating. Our data, however, went beyond earlier research, as we demonstrated that the associations hold over time and refer not only to maternal perceptions' of child's emotional eating, but also to child's reports of their own emotional eating.
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The key novel finding of our study refers to distinct sex-specific effects of the two remaining maternal eating styles (external and restrained). Maternal restrained eating was associated with daughter's restrained eating, but not with son's restrained eating, and maternal external eating was associated with son's external eating, but not with daughter's external eating.
This finding is in line with previous reports of an association between dietary restriction in daughters and mothers (Wertheim et al., 2002) . Also, it is congruent with the assumptions of sociocultural models that indicated that dietary restrictions characteristic for restrained eating are more specific for girls and women rather than for boys and men (Cash et al., 2004; StriegelMoore & Bulik, 2007) .
The findings showing that child's external and restrictive eating may be explained by maternal styles are important since eating behaviors in children can be habitual and difficult to change (Young, Fors, & Hayes, 2004) , and all three eating styles were previously found to be There were some limitations in the study. We did not account for other factors previously found to mediate the relationship between maternal and child's emotional eating style, i.e., parenting feeding practices (Kröller et al., 2013; Tan & Holub, 2015) . However, since this is the first dyadic study testing the effects of three maternal eating styles on three respective child's eating styles, we focused on direct longitudinal dyadic associations between eating styles.
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Moreover, the associations between maternal and child's eating styles may be explained by the shared environment (e.g., food accessibility; Luszczynska et al., 2013) or self-regulatory factors (e.g., self-efficacy; Luszczynska et al., 2016) . Although stability of the three eating styles was high among mothers, stability was only moderate among children. Low stability may result from a relatively long time span between the measurement point (10 months) and an occurrence of puberty-related processes. Puberty involves changes in leptin that affects appetite, food intake, and body mass (Kiess et al., 2000) , that, in turn, might result in changes in eating styles.
Compared to adults, dietary patterns in children have higher fluctuation due to media and peer influences (Scaglioni et al., 2018) . It is highly recommended for future research to control for above mentioned variables. High levels of all the three eating styles may be present in eating disorders (e.g., Braet et al., 2014) . In the present study, neither mothers nor children were screened for eating disorders. Therefore, the conclusions may refer to the general population, Mothers are assumed to be the main caretakers in terms of preparing food and time spent with a child, and thus were more appropriate to be considered as participants in this study. Yet, it would be relevant to clarify if the findings are robust and true also in father-child dyads. Moreover, the analyzed sample was ethnically homogeneous (all participants were Caucasians). Therefore, generalizations to ethnically diverse populations should be made with caution. Finally, reports of eating behaviors and styles may be affected by social desirability, which was not controlled in the present study.
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To our knowledge, our study is the first to show these three maternal eating styles (emotional eating, external eating, and restrained eating), which explain child's eating styles with distinct effects depending on child's sex. Therefore, mothers may benefit from attending educational programs aiming at teaching them about influences their eating behaviors have on their child's behaviors and health. Also, both mothers and children can be educated about different eating styles, their determinants and consequences depending on child's sex, and strategies enhancing adequate responding to hunger and satiety signals (e.g., based on cognitive Note. ***p < 0.001; **p < 0.01; *p < 0.05; M = maternal; C = child; T1 = Time 1, the baseline; T2 = Time 2, the 10-month follow-up; BMI = body mass index; z-BMI-body mass index z-score values. Note. M = maternal; C = child; T1 = Time 1, the baseline; T2 = Time 2, the 10-month follow-up; BMI = body mass index; z-BMI = body mass index z-score values.
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Figure 1 Effects of maternal eating styles on child's eating styles (N = 822 mother-child dyads).
Note. T1 = Time 1, the baseline; T2 = Time 2, the 10-month follow-up. Bold lines represent path coefficients which were significant for mother-daughter dyad, mother-son dyad or both. 
